The main purpose of the study was to reveal the hypoglycemic effect of a combination of some selected spices along with the evaluation of nutritional values. A sum of fourteen different types of spices at different percentages were taken into consideration to propel the research activities forward, viz; ginger, garlic, onion, red chili, turmeric, cumin, cinnamon, clove, coriander, fenugreek, black pepper, nigella, carom seed and cardamom. The healthy experimental wistar albino rats were made diabetic by injecting alloxan monohydrate intraperitoneally a dose of 150 mg/kg body weight. The rats of Group-D and Group-E were treated with the sample, mixed spices at a dose of 100 mg/kg and 200 mg/kg body weight respectively with the lab diet while in case of Group-C, glibenclamide at a dose of 0.5 mg/kg body weight was introduced with the lab diet for a total period of 21 days where as for the same days span, Group-A and Group-B were continued feeding with only lab diet. Data suggest that the mixed spices of both doses applied in Group-D and Group-E had exerted effects significantly (p < 0.05) in lowering the blood glucose level. On 22 nd day, in Group-D and Group-E, the FBG level was found to be reduced by around 40.66% and 41.18% respectively compared to their respective initial days where in Group-C, the reduction was around 51.90% in comparison to its initial day. Again, in case of 2hPG level measurement, on How to cite this paper:
Introduction
Diabetes mellitus, usually known as diabetes, is a dysfunction of the endocrine system which causes defects in insulin secretion, and impairs glucose, lipid and protein metabolism [1] . Impairment of insulin secretion and defects in insulin action frequently coexist in the same patient but often remain inexplicit that of which abnormality is the primary cause of hyperglycemia. Loss of weight, polyuria, polydipsia, sometimes with polyphagia, and blurred vision are some of the well-known symptoms of hyperglycemia [2] . If left untreated, it may cause serious complications such as affect to eyes, kidneys, nerves, and blood vessels [3] and is considered to be as one of the leading causes of death in the world. Many appreciable progresses have been made in the management of diabetes using conventional drugs and management strategies, but its complications continue to be a major medical problem. Most of the synthetic oral hypoglycemic drugs available for the treatment of diabetes have serious side-effects and/or cannot be used during pregnancy, and are also costly [4] .
Nowadays, compared to drug therapy, a resurgence of interest in using diet to manage and treat diabetes mellitus has emerged in recent years. People are now seeking for natural and herbal sources for the management of the disease. Spices are natural herbs and possess hypoglycemic, hypolipidemic, antioxidant and other useful effects on human health. Spices have minimal or no side-effects rather give synergistic actions [5] .
In this study, fourteen different types of spices were used in a combination, to evaluate their effect in lowering blood glucose level. Many of the spices have anti-diabetic effect individually, but when they are used in a mix, their effect is expected to be increased [6] . Allium sativum (garlic) contains bioactive component allicin, which gives antioxidant properties as well as hypoglycemic and anticancer effect [7] . Quercetin is another bioactive component found in Allium cepa L. (onion) that has hypoglycemic effect [8] . Allium cepa also facilitates bowel movements and erections, and relieve headaches, coughs, snakebite, and hair loss. Zingiber officinale (Ginger) shows anti-diabetic effect due to the presence zoster-related pain, mastectomy pain, and headaches [20] . Spices are also said to improve insulin sensitivity or inhibition of endogenous glucose production [21] .
The spices are acclaimed furthermore to modulate different metabolic paths and thus help in lowering the glucose level [22] .
Materials and Methods

Spices Collection and Preparation
Raw spices (ginger, garlic, onion, red chili, turmeric, cumin, cinnamon, clove, coriander, fenugreek, black pepper, nigella, carom seed and cardamom) were collected from the local market followed by thorough washing and air drying sequentially using an air oven (UF 260, Memmert, Germany) at 40˚C for 24
hours. Then the dried spices were grinded and mixed into fine minuscule homogeneous powders, having size of <0.5 mm passing through 35-mesh sieve which were later on stored in an air tight glass jar at room temperature in dry place. The ratio of spices in the mixture is defined (Table 1) .
Chemicals Used
Alloxan monohydrate, Glucose estimation kit and different standards for heavy metal evaluations were used. 
Proximate Analysis of the Spice Mix
Atomic Absorption Spectrophotometer (AAS) Analysis
AAS (AAS-7000, Shimadzu, Japan) was used in this experiment for the identification and quantification of heavy metals and essential minerals. Sample [23] . Finally, after competition of the digestion procedure, the digested mixture was diluted based on requirements.
Experimental Animals
Experimentally fit, healthy Wistar Albino male rats, weighing around 210 -230 gm were considered for the hypoglycemic study. All the experiments conducted in this study were approved by the Animal Care Committee of Bangladesh
Council of Scientific and Industrial Research (BCSIR). The optimum environmental conditions for the experimental rats were ensured, kept under continual surveillance for period of one week and maintained at a steady room temperature of 25˚C ± 5˚C along with the humidity of 40% to 70% having natural 12 h day-night cycle. All the rats were fed with the laboratory diet formulated by Institute of Food Science & Technology, BCSIR, Bangladesh.
Preparation of Diabetic Rats
The weighed amount of alloxan monohydrate was dissolved in distilled water and injected intraperitoneally into the rats of interested groups at a dose of 150 hours of treatment [24] . All the rats were found with the FBG level of more than 7.0 mmol/l which was an obvious indication of induction of diabetes inside rats.
Experimental Procedure
Thirty male Wistar albino rats (210 -230 g) were randomly divided into five groups comprising six rats in each to examine the hypoglycemic effects of the mixed spices. These are as follows:
1) Group-A (Normal Control, rats fed with 100% Lab Diet);
2) Group-B (Alloxan induced diabetic rats fed with 100% Lab Diet, Diabetic Control);
3) Group-C (Alloxan induced diabetic rat fed Lab Diet plus Glibenclamide,
given at a dose of 5 mg/10ml (9.9 ml H2O + 0. It was worth mentioning that acute toxicity tests of the mixed spices of both aforementioned doses were conducted and found no adversities exerted by the given doses of spices.
Estimation of Blood Glucose Level
Fasting blood glucose (FBG) and two hours post prandial glucose (2hPG) levels were estimated by using a glucometer (GlucoLeader TM Enhance, Hsinchu, Taiwan) at mmol/l level. Blood glucose levels of both cases were measured at the initial day, 12 th day and the 22 nd day of experiment.
Statistical Analyses
Data were represented as mean ± standard deviation (SD) (n = 6) value. All statistical analyses were performed using SPSS student version 20. A one-sample T-Test was used to determine significant differences among treatment means and the level of significance was set at p < 0.05.
Results and Discussion
The Effect of Mixed Spices on Fasting Blood Glucose (FBG) Concentration of Alloxan Induced Diabetic Rats
According to WHO, FBG level between 6.1 -6.9 mmol/l is regarded as prediabetes stage (below 6.1 mmol/l is considered as normal) while that level at 7.0 mmol/l or more indicates the onset of diabetes.
The effects of combined spices on FBG level are depicted in Table 2 . Here it is worth mentioning that blood sample of each rat was collected, followed by FBG level measurement at eleven days interval including the initial day. Based on data anti-diabetic drug named "glibenclamide" was added, the decrease was almost 51.90% in comparison to its initial day.
The Effect of Mixed Spices on Two Hours Post-Prandial Glucose (2hPG) Concentration of Alloxan Induced Type 2 Diabetic Model Rats
Blood glucose level measured after two hours of feeding is known as 'two hours post-prandial glucose' (2hPG). In this case, WHO delimits the level between 7.8 to 11.0 mmol/l as prediabetes (below 7.8 mmol/l is considered as normal) and value higher than that as diabetes.
The effects of mixed spices on 2hPG level are delineated in Table 3 . Blood samples were collected every eleven days interval after two hours of feeding and found that mixed spices played significant (P < 0.05) role in diminishing the blood glucose level.
The values obtained during measurements of 2hPG level disclose the capability of mixed spices in reducing the blood glucose level. Calculating the decrease percentage, it is seen that on 22 nd day, both the groups, Group-D and Group-E were observed with the decreased level of 2hPG around 19.38% and 39.11% respectively compared to their respective initial days while the Group-C where glibenclamide was introduced was found with the reduced of 44.26% in comparison adopting same manner. Data are presented as Mean ± SD and compared to the respective previous interval date's value using one way ANOVA (Bonferroni post hoc test), n = number of rats. * P < 0.05. E (n = 6) 227 ± 3.01 225 ± 2.27* 223 ± 2.11* Data are presented as Mean ± SD and compared to the respective previous interval date's value using one way ANOVA (Bonferroni post hoc test), n = number of rats. * P < 0.05.
The Effect of Mixed Spices on Body Weight of Alloxan Induced Diabetic Rats
In Table 4 , it is found that, body weights of the experimental rats of group-A and group-B increased slightly with the time while among the rats of mixed spices treated groups (group-D and group-E), the body weights showed a constant and to some extend the decreasing tendency. Thus based on the data obtained during experiment, it can be postulated that the mixed spices has own its instinct properties in controlling the weight gain. [26] . The levels of all other associated nutrients including protein were up to the mark.
Proximate Composition of the Mixed Spices
Heavy metals are the toxic substances and the absence of any aforementioned heavy metals in the mixed spices authenticates the purity of the recipe from any kind of metallic impurities (Tables 6-7) . Data are represented as mean ± SD value (n = 3). 
Conclusion
This is the rudimentary pilot study to evaluate the hypoglycemic activities along with nutritional value evaluation of the selected mixed spices recipe in which fourteen different types of spices are incorporated that they are usually consumed in everyday cooking. It was evident from the experimental data that the mixed spices had lowered the blood glucose level at a very significant level which was full of various essential nutrients. It was also observed that the spices mix- 
